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[57] ABSTRACT

A method and a device for joining rubber sheets. A pressing
disk having a shape that a cutting disk is cut at an edge
thereof by about 0.7 mm to 1.0 mm joins with pressure edge
parts of unvulcanized rubber sheets which are stackably
aligned with one another and clamped. The cutting disk cuts
the joined edge parts of the rubber sheets. Another prcssmg
disk having a shape that the ﬁdge of the cutting disk is cut
by about 0.7 mm to 1.0 mm is moved on the cut edge parts
along the cutting line in the same manner as the cuttmg disk,
thcreby securely joining the joined parts by pressing them

again.

19 Claims, 4 Drawing Sheets
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RUBBER SHEET JOINING METHOD AND
RUBBER SHEET JOINING DEVICE

BACKGROUND OF THE INVENTION

This invention relates to a rubber sheet joining method for
joining unvulcanized rubber sheets with a thickness of 0.6
mm to 0.7 mm to be mainly used for a transmission belt and
relates to a rabber sheet joining device for joining the above

rubber sheets.

A known rubber sheet joining device is disclosed in
Japanese Patent Application Laid Open No. 2-178152. This
rubber sheet joining device comprises a cutter means for
cutting stacked unvulcanized rubber sheets, means for
removing remaining pieces left by the cutting of the unvul-
canized rubber sheets, and means for taking up the cut
rubber sheets and joining the cut edges of the rubber sheets
with each other.

Such a rubber sheet joining device works by the principle
that when two stacked rubber sheets are cut by the cutter
means, the rubber sheets are joined together by the pressing
force at the site of cutting and the inherent adhesion of the
rubber forming the sheets.

In an actual joining of rubber sheets by such a joining
device, the rubber sheets are cut with impact on a blade
receiving plate by moving a blade of the cutter means by an
air cylinder. Accordingly, the blade of the cutter means is
worn away so that the cutter life is shortened, thereby
increasing the frequency of blade replacements. Further,
when the blade of the cutter means is worn off, the resulting
metallic particles are attached to the joined rubber sheets and
mixed into the belt product, thereby resulting in a defective
belt. Furthermore, as a result of the lack of strength at the
joined portion of the sheets, the joined sheets often become
separated from the joined part at the time the belt 1s formed.
At this time, a series of sheets must be continuously joined
if the belt forming operation is to be efficient. If the joined
part is disjoined or ripped due to tension applied to the sheets
at the time the belt is formed, belt forming productivity is
significantly impaired.

SUMMARY OF THE INVENTION

This invention has its object of providing a method and a
device for joining rubber sheets, whereby a long life of a
cutter means is obtained and rubber sheets can be joined at
a high strength.

The invention pertains to a rubber sheet joining method
for joining edge parts of first and second unvulcanized
rubber sheets wherein the rubber sheets are stacked and cut
and joined. This method includes a first step of aligning
edges of the first and second unvulcanized rubber sheets
with each other in a position where the rubber sheets are
stackable and then clamping the edge parts of the rubber
sheets thereby stacking them, a second step of pressing the
clamped edge parts of the rubber sheets by a pressing disk
that has a peripheral pressing face and is rotably supported,
and a third step of cutting the edge parts of the rubber sheets
by a cutting disk having a sharp edge and which is rotably
supported. In this method, edge parts of both the rubber
sheets are joined by pressure applied by the pressing disk
that has the peripheral pressing face. The joined parts of both
the rubber sheets are then cut by the cutting disk. Since the
clamped sheet edge parts are first pressed by the pressing

disk and then are cut by the cutting disk having the sharp
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edge which is rotatably supported, the life of the cutting disk 65

can be increased and the rubber sheets can be joined at a
sufficient joining strength. Preferably, the edge of the press-
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ing disk is radially truncated by about 0.7 mm to 1.0 mm
relative to the cutting disk to form the peripheral pressing
face. The width of the parts joined with pressure is deter-
mined by the width of the flat peripheral pressing face of the
pressing disk.

After the third step, there may be added a fourth step of
pressing again the clamped edge parts of the rubber sheets
by a second pressing disk having a peripheral pressing face
which is rotatably supported. That is, after the rubber sheets
are cut by the cutting disk in the third step, the above second
pressing disk having the peripheral pressing face is moved
on the cut edges of both the rubber sheets along a cutting line
in the same way as the cutting disk so that the joined parts
are pressed again, thereby increasing joining strength. The
second pressing disk also preferably has an edge that is
radially truncated compared to the edge of the cutting disk
by about 0.7 mm to 1.0 mm to form the peripheral pressing
face. In this case, the first and second pressing disks and the
cutting disk are arranged in a line.

This invention also pertains to a rubber sheet joining
device for joining edge parts of first and second unvulca-
nized rubber sheets so as to cut stacked rubber sheets and to

join the cut edge parts thereof. This device comprises

aligning means for aligning edges of the first and second
unvulcanized rubber sheets with each other in a position
where the rubber sheets are stackable, clamping means for
clamping the sheet edge parts aligned by the aligning means
thereby stacking them, and cutting and joining means com-
prising a pressing disk having a peripheral pressing face
which is rotatably supported, and a cutting disk having a
sharp edge which is also rotatably supported for pressing
and cutting the sheet edge parts clamped by the clamping
means. According to this rubber sheet joining device, edge
parts of both the rubber sheets aligned with each other by the
aligning means are clamped by the clamping means. The
sheet edge parts clamped are joined with pressure by the
pressing disk having the peripheral pressing face which is
rotatably supported. The sheet edge parts are then cut by the
cutting disk having the sharp edge which is rotatably sup-
ported. Since the pressing disk and the cutting disk function
to join the rubber sheets with pressure and to cut the rubber
sheets, respectively, the life of the cutting disk can be
increased and the rubber sheets can be joined at a sufficient

joining strength.

In this case, the cutting and joining means may be
configured so that the cutting disk having the rotatably
supported sharp edge is interposed between first and second
pressing disks, each having a rotatably supported peripheral
pressing face. Under such a construction, the joined edge
parts of the rubber sheets are cut by the cutting disk and then
pressed again by the second pressing disk so that the edge
parts of both the rubber sheets are repeatedly joined with
pressure. This advantageously increases the joining strength.
Each of the pressing disks preferably has a shape like the
cutting disk whose edge has been truncated by about 0.7 mm
to 1.0 mm to form the peripheral pressing faces.

The aligning means may be composed of first and second
transfer means for transferring the first and second unvul-
canized rubber sheets at a set speed, timer means for
measuring a set period of time, a photoelectric switch for
sensing the edge parts of the first and second unvulcamzed
rubber sheets, and control means connected to the timer
means and the photoelectric switch for controlling the first
and second transfer means according to signals from the
timer means and the photoelectric switch in order that the
edge parts of the first and second unvulcanized rubber sheets
are aligned with each other. Under such a construction,
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according to a signal from the timer means for measuring a
set period of time and signals from the photoelectric switch
for sensing the edge parts of the first and second unvuica-
nized rubber sheets, the control means controls the first and
second transfer means at a set speed respectively so that the
sheet edge parts are aligned with each other. Thus, the edge
parts of the unvulcanized rubber sheets can be aligned with
each other by a simple construction.

Further, the clamping means may include a base table
fixed at a set position, a clamping member opposed to the
base table and clamping member driving means connected
to the clamping member for adjusting a distance between the
clamping member and the base table. Under such a con-
struction of the clamping means, the clamping member
driving means adjusts the distance between the clamping
member and the base table. Accordingly, the clamping on the
rubber sheets can be readily carried out and relcased.

This invention also pertains to a rubber sheet joining
method for joining edge parts of first and second unvuica-
nized rubber sheets so as to cut the rubber sheets stacked and
join cut edge parts thereof. The method comprises a first step
of aligning edges of the first and second unvulcanized rubber
sheets with each other in a position where the rubber sheets
are stackable, and then clamping the edge parts of the rubber
sheets thereby stacking them. In the second step, the edge
parts clamped at the first step are joined by cutting them with
pressure by a cutting disk arranged to cut with an edge
having a width of about 0.5 mm that is rotatably supported.
Since the sheet edge parts clamped are joined in such a
manner as to be cut with pressure by the cutting disk having
an edge width of about 0.5 mm, the sheet edge parts can be
joined with pressure while they are cut.

Moreover, this invention pertains to a nubber sheet joining
device for joining edge parts of first and second unvulca-
nized rubber sheets so as to cut the rubber sheets stacked and
join cut edge parts thereof, wherein the device comprises
aligning means for aligning edges of the first and second
unvulcanized rubber sheets with each other in a position
where the rubber sheets are stackable, clamping means for
clamping the sheet edge parts aligned by the aligning means
thereby stacking them, and cutting the joining means having
a cutting disk having a cutting edge that make a cut of about
(0.5 mm in width and rotatably supported for joining the
sheet edge parts while cutting them. According to the rubber
sheet joining device, edge parts of both the rubber sheets
which are aligned with each other by the aligning means are
clamped by the clamping means. The sheet edge parts so
clamped are joined by pressure cutting with the cutting disk
that makes a cut about 0.5 mm in width. Consequently, the
sheet edge parts are joined with pressure while they are cut
by a simple construction.

BRIEF DESCRIPTION OF THE DRAWINGS

Attached drawings show preferred embodiments of the
present invention.

FIG. 1 is a schematic side view showing an embodiment
of a rubber sheet joining device.

FIG. 2 is a schematic plan view showing a main part of
the rubber sheet joining device of FIG. 1.

FIG. 3 is a sectional view showing a shape of a pressing
disk.

FIG. 4 is a sectional view showing a shape of a cutting
disk.

FIG. § is a flow chart showing a control flow of control
means.
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4
FIG. 6 is an explanatory diagram showing a joined state
of rubber sheets.

FIG. 7 is an explanatory diagram of a disk used for a
rubber tension test.

FIG. 8 is an explanatory diagram of a test machine.
FIG. 9 is an explanatory diagram of another test machine.

FIG. 10 is an explanatory diagram showing a relation
between the pressing disk and the cutting disk.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Detailed description is made below about preferred
embodiments of this invention with reference to the attached
drawings.

In FIGS. 1 and 2 each showing a schematic construction
of a first embodiment of a rubber sheet joining device of this
invention, reference numeral 1 indicates a rubber sheet
joining device. The rubber sheet joining device 1 is com-
posed so as to stack edge parts of both first and second
unvulcanized rubber sheets 2, 3 in alignment with each
other, clamp the edge parts by a clamping means 4, and cut
and join the clamped edge parts by a cutting and joining
means 5. The first unvulcanized rubber sheet 2 is fed at a set
speed by a feeding conveyer 6 (first transfer means) in such
a manner that the edge part thereof is dangled from the end
of the feeding conveyer 6. The second unvulcanized rubber
sheet 3 is taken up at a set speed by driving a take-up
conveyer 7 (second transfer means) in a normal direction
while dangled from the end of the take-up conveyer 7 by
driving the take-up conveyer 7 in a reverse direction.

The cutting and joining means S is so composed that a
cutting disk SC is interposed between first and second
pressing disks SA, SB with the disks SA, 5B, 5C aligned in
a line. The disks SA, 5B, SC are each rotatably supported.
Each of the pressing disk SA, 5B has a non-sharp edge,
which is formed in such a manner as to be cut shorter by
about 0.7 mm to 1.0 mm than the edge of the cutting disk SC
thereby forming a peripheral pressing face Sa (See FIG. 3).
The cutting disk SC has a sharp edge so as to cut the rubber
sheet (See FIG. 4). In FIGS. 3 and 4, reference numerals Sb,
Sc are central holes for attachment.

The pressing disks SA, 5B and the cutting disk SC are
provided with supporting members 8A, 8B, 8C for support-
ing the disks SA, SB, 5C and springs 9A., 9B, 9C,
respectively, so as to adjust the disk pressure with respect to
the below-mentioned disk receiving plate 12. Further, the
cutting and joining means S is conaected to a driving device

10 such as an air cylinder and a motor, 50 as to move along
a line in which the disks SA, 5B, SC are arranged.

A disk receiving plate 12 (bearing stecl) is fixedly
mounted on a base table 11 provided at a fixed position, so
as to oppose to the cutting and joining means 5. Below the
disk receiving plate 12, a clamping member 13 of a clamp-
ing means 4 for clamping the edge parts of both the rubber
sheets 2, 3 is provided so as to oppose the base table 11. The
clamping member 13 is provided at an end of a piston rod
14b of an air cylinder 14 (clamping member driving means)
in which a cylinder body 144 is fixedly mounted at the base
table 11, so as to clamp and unclamp the rubber sheets by
adjusting a distance between the base table 11 and the
clamping member 13 by extending and contracting move-
ments of the air cylinder 14.

The clamping member 13 of the clamping means 4 is
provided with six reflector-type photoelectric switches 185,
18, . . . for sensing the edge parts of first and second
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unvulcanized rubber sheets 2, 3. A control means 17 is
provided for receiving signals from the photoelectric
switches 15 and signals from a timer means 16 which
measures a set period of time thereby controlling a driving
means 6a for the feeding conveyer 6 and a driving means 7a
for the take-up conveyer 7.

Description is made next about a control flow of the
control means 17 when the first and second unvulcanized
rubber sheets 2, 3 are joined together, with reference to FIG.

S.

On a take-up side, the first unvulcanized rubber sheet 2 is
previously taken up. When the routine starts, the take-up
conveyer 7 is driven in a reverse direction (Step S1), so that
the edge part of the second unvulcanized rubber sheet J is
dangled from the end of the take-up conveyer 7. When the
length of dangled portion of the second unvulcanized rubber
sheet 3 reaches a set length, that is, when the second rubber
sheet 3 is dangled to a set position, the rubber sheet 3
obstructs optical paths of the photoelectric switches 15 so
that the photoelectric switches 15 turn ON. Then, at a step
S2, depending on whether the photoelectric switches 1S turn
ON, there is judged whether the edge part of the second
rubber sheet 3 located on the take-up side is dangled to the
set position at which both the edge parts of the rubber sheets
2. 3 can be joined. When the photoelectric switches 15 do
not turn ON, the edge of the second rubber sheet 3 does not
reach the set position, so that the reverse rotational driving
of the take-up conveyer 7 is continued. When the photo-
electric switches 15 turn ON, the driving means 7a for
driving the take-up conveyer 7 is deactivated at a step S3. In
this time, the first unvulcanized rubber sheet 2 is still on the
feeding conveyer 6 and is not dangled from the end of the

feeding conveyer 6.

After deactivated, the take-up conveyer 7 is controlled to
rotate in a normal direction for, for example, one second by
time control of the timer means 16 at a step S4, so that the
second rubber sheet 3 is taken up by tens of millimeters. The
reason for this is that the edge of the second unvulcanized
rubber sheet 3 is moved to an upper position by tens of
millimeters than the set position at which both the edge parts
of the rubber sheets 2, 3 can be joined and thus the optical
paths of the photoelectric switches 15 are not obstructed.

Then, there is judged at a step S5 whether the photoelec-
tric switches 15 turn ON. When the judgment is YES, this
means an amount of the second rubber sheet 3 to be taken
up is insufficient. Accordingly, the take-up conveyer 7 is
further driven in a normal direction to continue to take up the
second rubber sheet 3. When the judgment at the step SS is
NO., this means the edge part of the second rubber sheet 3
does not obstruct the optical paths of the photoelectric
switches 15. In this case, the take-up conveyer 7 is deacti-
vated at a step 56, thereby suspending the take-up of the
second rubber sheet 3.

After the take-up conveyer 7 is deactivated, the feeding
conveyer 6 is driven in a normal direction at a step 57, so
that the first unvulcanized rubber sheet 2 on the feeding
conveyer 6 is fed to dangle its edge part from the end of the
feeding conveyer 6. Then, as in the case at the step 52,
depending on whether the photoelectric switches 1S5 turn
ON, there is judged at a step S8 whether the edge part of the
first rubber sheet 2 on a feeding side is dangled to the set
position at which both the edge parts of the rubber sheets 2,
3 can be joined. When the photoelectric switches 15 do not
turn ON, the edge part of the first mabber sheet 2 does not
reach the set position. In this case, the feeding conveyer 6 is
further driven in a normal direction to continue to feed the
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first rubber sheet 2. When the photoelectric switches 18 turn
ON, this means the edge part of the first rubber sheet 2
reaches the set position. In this case, the feeding conveyer &
is deactivated at a step S9. Thereby, the edge part of the first
rubber sheet 2 is set at the set position at which both the edge

parts of the rubber sheet 2, 3 can be joined.

Next, the take-up conveyer 7 is driven in a reverse
direction by time control of the timer means 16 at a step 510,
so that the edge part of the second rubber sheet 3 1s
transferred by the amount taken up at the step S4 to reach the
set position. Thus, both the edge parts of the first and second
rubber sheets 2, 3 are set at the set position at which they can
be joined.

After both the edge parts of the rubber sheets 2, 3 are set
at the set position, the clamping member 13 is activated by
the air cylinder 14 at a step S11, so that the edge parts of the
first and second rubber sheets 2, 3 are clamped between the
clamping member 13 and the disk receiving plate 12. Then,
at a step S12 the cutting and joining means S is moved at a
fixed speed in a rubber sheet width direction by the driving
device 10 at a step S12 to cut the edge parts of both the
rubber sheets 2, 3 while joining them.

In detail, “to cut the edge parts of both the rubber sheets
2, 3 by the cutting and joining means 5” means that by the
movement of the cutting and joining means §, the first
pressing disk SA joins with pressure the edge parts of both
the rubber sheets 2, 3 and then the cutting disk 5C cuts the
joined parts of the rubber sheets 2, 3. The width of the joined
parts is determined by the width in a perpendicular direction
of the peripheral pressing face Sa of the pressing disk SA.
The end position (cutting position) of the cutting disk SC is
not necessarily a center of the joined parts formed by the
pressing disk 5A. In this embodiment, the cutting disk SC
cuts the portion located at a slightly lower position than the
center of the joined parts.

After the joined parts are cut, the second pressing disk SB
is moved on the stacked rubber sheets 2, 3 along the cutting
line as in the cutting disk 5C. This means joining with
pressure with respect to both the edge parts of the rubber
sheets 2, 3 is repeated. Thereby, joining strength at the joined
parts is enhanced, spring back of cut portion by the cutting
disk 5C is prevented and new edge parts of the rubber sheets
2. 3 which are formed by the cutting disk 5C are separated
from the cut piece clamped by the clamping means 4.

When the above cutting by the cutting and joining means
§ is finished, the clamping member 13 is moved away from
the base table 11 by rod extension of the air cylinder 14 of
the clamping means 4 at a step S13, so that the clamping
member 13 unclamps. Thereby, the cut piece of the rubber
sheets 2, 3 is unclamped and falis.

Next, the take-up conveyer 7 is driven in a normal
direction to start the take-up of the joined first and second
rubber sheets 2, 3 at a step S14. The joined first and second
rubber sheets 2, 3 are transferred on the take-up conveyer 7,
taken up in order and the edge of the joined rubber sheets 2,
3 is placed on the take-up conveyer 7, thereby completing
the take-up of the joined rubber sheets 2, 3 (step S13).

As shown in FIG. 6, if the dimensions M, L of the joined
parts of the first and second rubber sheets 2, 3 are changed
by the cutting and joining means §, joining strength and tear
strength of the joined part can be adjusted. More specifically,
the dimension M can be adjusted by changing edge forms
and pressing forces of the pressing disks SA, SB and the
dimension L can be adjusted by changing the cut position by
the cutting disk 5C. This is proved by the following test.

First, an S—S curve (stress-strain curve) of an unvulca-
nized rubber sheet with no joined part is obtained and based
on the obtained data, target values for reference are set.
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TABLE 1
Rubber sheet modulus

Elongation A B C
(%) (kg/cm®) (kg/cm?) (kgfem”)

1 2.1 2.2 2.0

2 3.0 3.3 3.0

3 4.7 4.9 4.5

5 6.7 7.0 6.4

10 9.0 9.8 8.7

The above Table 1 shows tensile stresses, i.e., modulus
(kg/cm?) of rubber sheets A, B, C with respect to various
elongations (%), which are obtained by using three kinds of
dumbbell specimens of No. 1 type based on the JIS formed
from unvulcanized rubber sheets A, B, C each having the
thickness of 0.7 mm and using respective S—S curves
obtained from the respective dumbbell specimens. Since
‘tensile stress of an unvulcanized rubber sheet readily varies
depending on the specimen temperature, each of the unvul-
canized rubber sheets is calendered, the above dumbbell
specimens are formed from the calendered rubber sheets, the
specimens are cured at the temperature of 20° C. for 24
hours, and then the tensile stresses of the cured specimens
are measured at the temperature of 20°. C. In a like manner,
tear strength and joining strength are also measured.

In effect, a rubber sheet is gradually elongated so as to be
tensed in a length direction thereof as it undergoes processes
such as rolling, cutting at a right angle, joining and forming.
However, the actual elongation of the rubber sheet does not
excess 3%. Accordingly, the target value for reference is set
to the modulus at the 3% clongation.

Next, tear streagth at the 3% elongation is obtained as a
value (kg/cm) of resistance against tear when the rubber

sheet begins to be torn.

TABLE 2
Rubber sheet
A B C
Tear resistance value 7.17 kg/cm 6.65 kg/iecm  7.21 kgicm

Based on the above data, the target values for reference
arc set as follows:

(i) the tensile stress at joined parts is 4.0 kg/cm? or more

at the 3% elongation;

(ii) the tear strength at joined parts is 6.0 kg/cm?® or more

at the 3% eclongation; and as another target value,

(iii) the thickness h of joined parts is h=1.33 W (W is an

original thickness).

Preferably, the tensile stress and the tear strength at the
joined part are equal to those of the other portion of the
rubber sheet, the elongation of the joined part is equal to that
of the other portion and the thickmess h of the joined part is
close to the original thickness W,

In order to estimate the above points, the joined part and
the other portion of the unvulcanized rubber sheet are each
punched to obtain dumbbell specimens of No. 1 type based
on the JIS or B-type specimens for tensile test, and with the
use of the obtained specimens and a normal rubber tensile
test machine, comparison is made between the specimen of
the joined part and the specimen of the other portion with
reference to a relation at a fixed tension speed between
tensile stress and eclongation, that is, an S—S curve, or with
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reference to tensile strength. Further, the thickness of the
joined part can be readily measured with the use of a dial
thickness gauge.

In detail, as shown in FIG. 7, there is used a disk 31 which
has a thickness U of 2.0 mm and both edge side faces 31a
of which each have an angle of tilt 0 of 35°. Various kinds
of disks are produced by cutting the edge of the above disk
31 by set lengths V.

In the tests on the joined part, as shown in FIG. 8, a disk
receiving plate 42 (bearing steel) is placed on a base table 41
and two stacked rubber sheets 43, 44 with a thickness of 0.7
mm are set on the disk receiving plate 42. A rail member 47
is disposed between supporting poles 45, 46 50 as to be
located above the rubber sheets 43, 44. A slider 48 is
supported to the rail member 47 s0 as to be slidable on the
rail member 47. A cutting disk 49 is attached to the slider 48
and is forced downward at all times with a set pressing force
by a spring 50. In this case, the cut widths V of the edge of
the cutting disk 49 are 1 mm, 0.7 mm, 0.5 mm and 0 mm.

Test results are shown in Table 3. As is evident from the
Table 3, when the cut width V of the edge of the cutting disk
49 is 0.5 mm, both of joining strength and tear strength at the
3% elongation are satisfactorily obtained and the rubber
sheets 43, 44 can be cut. Here, the judgment (cut result)
whether the rubber sheets 43, 44 were cut is made in the case
of only one-way movement of the cutting disk 49.

TABLE 3
Pressing Joming Tear

Cut width V force Cut strength  strength  Thickness

of disk kg) result (kg/cm?) (kg/cm) h

1 mm 40 NO 6.0 8.2 1.33 W
45 NO 60 8.2 1.30 W
50 NO 6.1 8.2 131 W
60 NO 59 8.0 1.20W

0.7 mm 40 partially 5.8 8.0 1.28W
45 partially 55 79 1.25W
50 YES 5.3 7.8 1.22W
55 YES 5.2 7.6 1.20W

0.5 mm 40 YES 50 73 1.ISW
45 YES 50 7.1 1.13 W
50 YES 4.8 7.2 .13 W
55 YES 4.8 7.0 1.20 W

0 mm 30 YES 1.3 1.5 1.05W
35 YES 1.3 1.4 105 W
40 YES 1.2 1.4 105W
45 YES 1.2 1.3 1.05W

Further, as shown in FIG. 9, a pressing disk 49A and a
cutting disk 49B are attached to a slider 48A so as to be
forced by springs S0A, S0B respectively and the same test
as describe above is carried out. In this case, the cut widths
V of the edge of the disk 31 are 1 mm and (0.7 mm. As shown
in FIG. 10, the center line of the pressing disk 49A is fixed
and the amount AX of displacement of the center line of the
cutting disk 49B with respect to the fixed center line of the
pressing disk 49A is varied. The pressing force of the cutting
disk 49B is set to 35 kg.

The test resuits are shown in Table 4. As is evident from
the Table 4, if the cut width V of the edge of the pressing disk
49A is 0.7 mm to 1.0 mm, the rubber sheets cannot be cut
while good joining efficiency is obtained. In such a case, the
rubber sheets can be joined and cut by using the pressing
disk 49A together with the cutting disk 49B, thereby obtain-
ing the same effects as in the above case. The joining

strength and the tear strength are those in the case of the 3%
elongation.
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TABLE 4
Pressing Joming Tear
Cutwidth V  force AX M L strength  strength
of disk (kg) (mm) (mm) (mm) (kg/om®) (kg/em)
1 mm 45 0.7 1.23 131 6.1 8.0
45 0.5 1.22 1.10 5.6 7.9
45 0.3 124 084 5.1 6.8
55 0.7 120 1.28 6.1 8.1
55 0.5 1.17 107 5.8 7.5
55 0.3 114 0382 5.4 7.0
0.7 mm 35 0.5 1.18 105 58 7.8
35 0.3 1.15 0.8l 5.5 6.6
35 0.1 109 0.63 50 6.4
40 0.5 063 103 59 7.5
40 0.3 090 080 5.7 7.1
40 0.1 090 0.62 53 6.8
We claim:

1. A rubber sheet joining method for joining edge parts of
first and second unvulcanized rubber sheets so as to cut the
rubber sheets stacked and join cut edge parts thereof, said
method comprising:

a first step of aligning edges of the first and second
unvulcanized rubber sheets with each other in a posi-
tion where the rubber sheets are stackable and then
clamping the edge parts of the rubber sheets thereby
stacking them;

a second step of pressing the clamped edge parts of the
rubber sheets along a line by a rotatably supported
pressing disk having a peripheral pressing face thereby
forming joined parts in said edge parts of a given width;
and -

a third step of cutting an intermediate part of said joined
parts of the rubber sheets along the line pressed by said
disk in a width direction by a rotatably supported
cutting disk having a sharp edge.

2. A rubber sheet joining method according to claim 1,
wherein the pressing disk has a shape like the cutting disk
whose edge has been radially truncated by about 0.7 mm and
1.0 mm to form said peripheral pressing face.

3. A rubber sheet joining method according to claim 2.
wherein the cutting disk has edge side faces that are inclined
at an angle of 35° with respect to the radius of said disk.

4. A rubber sheet joining method according to claim 3,
wherein the thickness of the unvulcanized rubber sheet is 0.6
mm to 0.7 mm.

§. A rubber sheet joining method according to claim 1,
further comprising a fourth step of, after the third step,
pressing again the clamped edge parts of the rubber shects
along said line by a second pressing disk having a peripheral
pressing face which is rotatably supported.

6. A rubber sheet joining method according to claim $§,
wherein the second pressing disk has a shape like the cutting
disk whose edge is radially truncated by about 0.7 mm to 1.0
mm to form said peripheral pressing face.

7. A rubber sheet joining method according to claim 6,
wherein the cutting disk includes edge side faces that are
inclined at an angle of 35° with respect to a radius of said
disk.

8. A rubber sheet joining method according to claim 7,
wherein the thickness of the unvulcanized rubber sheet is 0.6
mm to (.7 mm.,

9. A rubber sheet joining device for joining edge parts of
first and second unvulcanized rubber sheets so as to cut the
rubber sheets stacked and join cut edge parts thereof, com-
prising:

aligning means for aligning edges of the first and second
unvulcanized rubber sheets with each other in a posi-

tion where the rubber sheets are stackable;
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clamping means for clamping the sheet edge parts aligned
by the aligning means thereby stacking them; and

cutting and joining means comprising a pressing disk
having a peripheral face that is rotatably supported for
forming joined parts in said edge parts of a given width
and a cutting disk having a sharp edge that is rotatably
supported for pressing and cutting an intermediate part
of said joined parts of the sheet edge parts clamped by
the clamping means along a same line in a width
direction.

10. A rubber sheet joining device according to claim 9,
wherein the cutting and joining means is so arranged that the
rotatably supported cutting disk having the sharp edge is
interposed between first and second rotatably supported
circular pressing disks, each of which has a peripheral
pressing face for pressing said sheet edge parts along the
same line. |

11. A rubber sheet joining device according to claim 10,
wherein each of the first and second pressing disks has the
same shape as the cutting disk whose edge has been radially
truncated by about 0.7 mm to 1.0 mm.

12. A rubber sheet joining device according to claim 11,
wherein the cutting disk includes edge side faces that are
inclined at an angle of 35° with respect to a radius of said
disk.

13. A rubber sheet joining device according to claim 9,
wherein the aligning means comprises:

first and second transfer means for transferring the first

and second unvulcanized rubber sheets at a set speed;

timer means for measuring a set period of time;

a photoelectric switch for sensing the edge parts of the
first and second unvulcanized rubber sheets; and

control means connected to the timer means and the
photoelectric switch for controlling the first and second
transfer means according to signals from the timer
means and the photoelectric switch in order that the
edge parts of the first and second unvulcanized rubber
sheets are aligned with each other.

14. A rubber sheet joining method according to claim 9,

wherein the clamping means comprises:

a base table fixed at a set position;

a clamping member opposed to the base table; and

clamping member driving means connected to the clamp-
ing member for adjusting a distance between the
clamping member and the base table.

15. A rubber sheet joining method for joining edge parts
of first and second unvulcanized rubber sheets so as to cut
the rubber sheets stacked and join cut edge parts thereof,
said method comprising:

a first step of aligning edges of the first and second
unvulcanized rubber sheets with each other in a posi-
tion where the rubber sheets are stackable and then
clamping the edge parts of the rubber sheets thereby
stacking them; and

a second step of joining the edge parts clamped at the first
step by pressing said edge parts along a line via a
rotatably mounted pressing disk having a peripheral
pressing face thereby formed joined parts in said edge
parts of a given width and then cutting an intermediate
part of said joined parts with pressure along said line in
a width direction by a rotating cutting disk having a
cutting edge of about 0.5 mm.

16. A rubber sheet joining method according to claim 135,
wherein the cutting disk includes edge side faces that are
inclined at an angle of 35° with respect to a radius of said
disk.
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17. A rubber sheet joining method according to claim 16, cutting and joining means having a rotatably supported
wherein the thickness of the unvulcanized rubber sheet1s 0.6 pressing disk for pressing said edge parts along a line
mm to 0.7 mm. and for forming joined parts in said edge parts of a
18. A rubber sheet joining device for joining edge parts of given width and a cutting disk having a peripheral
first and second unvulcanized rubber sheets so as to cut the 5 cutting edge for making a cut about 0.5 mm in width for
rubber sheets stacked and join cut edge parts thereof, com- joining the sheet edge parts while cutting in an inter-
P mediate part of said joined parts along said line in a
prising: : A
. alions f the first and q width direction.
aligning means for aligning edges of the first and secon 19. A rubber sheet joining device according to claim 18,
unvulcanized rubber sheets with each other in a posi- ' wherein the cutting disk includes edge side faces inclined at
tion where the rubber sheets are stackable; an angle of 35° with respect to a radius of the disk.

clamping means for clamping the sheet edge parts aligned
by the aligning means thereby stacking them; and * % kK &
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